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SECARB Coal Group Phase |

CO, ECBM recovery:
- Unmineable coals can provide sequestration and add economic value
- At least 1,000 MMT CO, of feasible capacity in the targeted areas
Two target areas:
- Central Appalachian Basin, G, _,
- Black Warrior Basin, G,
- 1,000 tons of CO, injected on each site




SECARB Coal Group Research Team

“*Southern States Energy Board

“*Virginia Center for Coal and Energy
Research — Virginia Tech

+*Marshall Miller

and Associates, Inc.

“*Geological Survey of Alabama

<*University of A
“*Southern Com

abama

nany

“*Kentucky Geological Survey
+*Advanced Resources International
+*Eastern Coal Councill
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SECARB Coal Group - Phase Il Partners
(Cost Share, Data, Wells)

Alawest <+ Eastman Chemical Company
Alpha Natural < EPRI

Resources < Equitable Production
AMVEST % Clean Energy Technology Inst
Buckhorn Coal (MSU)

CCP2 Project : GeoMet .
i e
CNX Gas N
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Natural Resource Partners
Oak Ridge National Laboratory
Penn Virginia

’0

CONSOL Energy
Cumberland Resources
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Dart Oil & Gas < Pine Mountain Oil & Gas
Denbury Resources % Piney Land
Dominion E&P <+ Pocahontas Land

S

*

RMB Earth Science Consultants
Univ. British Columbia

Dominion Resources
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SECARB Coal Group
Phase Il Project Tasks

“*Regional Characterization and Site

Selection

“* Reservoir Modeling
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Pilot Pre

e Drilling and Evaluation
paration and Risk Analysis

Pilot Proj

ect Operations

nterpretation and Assessment

Public Outreach
“* Technology Transfer
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Central Appalachian Field Test —

Progress Overview

Finalized Sequestration and ECBM Assessment for
Central Appalachian Basin

Developed a suite of geologic maps for sequestration
and ECBM analysis

Selected a CNX Gas well for field test

Finalized indemnification and operating agreements
with CNX Gas and Buckhorn Coal Company

Conducted required safety training from CNX Gas

Working with EPA and Virginia Department of Mines,
Minerals and Energy on permitting requirements

Outreach activities:

— Sequestration Session at the Eastern Coal Council Annual
Meeting, May 21-22, 2007

— Russell County Board of Supervisors, Participation in Public
Meeting, November 5, 2007



Evaluated Sequestration Area
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Sequestration Potential

Storage capacity in all non-mining areas* 23.1Tct
(1,341 MMt)
Storage only in developed CBM areas? SIS
(398 MMt)

1 Assumes no carbon sequestration potential in Pocahontas No. 3,
No. 4 and Beckley seam mining areas.

2 Assumes sequestration feasibility is limited to established CBM
development areas.

3WV portion of study area has 8.88 Tcf total storage capacity and
1.49 Tcf feasible storage capacity.



Enhanced CBM Potential

ECBM potential in all non-mining areas! | 2.49 Tcf

ECBM only in developed CBM areas? 0.79 Tcf

1 Assumes no ECBM potential in Pocahontas No. 3, No. 4 and Beckley
seam mining areas and horizontal CBM well development areas.

2 Assumes ECBM feasibility is limited to established CBM
development areas.

3WV portion of study area has 0.80 Tcf total ECBM and 0.14 Tcf
feasible ECBM.
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CNX Gas Field Test Location
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CNX Gas
Injection Well

CBM WELL

0 1,000 ft 2,000 ft INJECTION WELL
‘ CORE HOLES - MONITORING WELLS
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Potential Core Hole Site
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BD-114 Coalbed Methane Production Graph
CNX Gas Pilot Injection Well

Current Gas Production = 57 Mcf/d
Cumulative Gas Production = 83 MMcf

Production
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Regional Coal
Structure Map

CBM Well
Q CNX Gas Injection Well: BD114
Fault

0 mi 1mi 2 mi —____ Shallow Coal Structure:
EE— Contour Interval = 40'




Pocahontas No. 3 Structure
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DEPTH GR DENSITY

1600
LEE FORMATION
INJECTION TEST BD-114 F rOpOsed
NET COAL: 8.2 FEET
1700 — I 1 -t 1 Z
1800 —
LEE
FORMATION
POCAHONTAS
FORMATION
1900 =
LEGEND
COAL
SANDSTONE
2000 — SHALE
INJECTION ZONE
PERFORATED ZONE
2100 =
POCAHONTAS FORMATION
— INJECTION TEST
NET COAL: 6.4 FEET
2300 -




Lower Horsepen Thickness
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2.0 — 2.5 FEET
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Pocahontas No. 3 Thickness
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PROPOSED CORE HOLE SITES

COALBED METHANE WELL

CNX GAS INJECTION WELL
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Gas Composition Data
CNX Gas Pilot Area

Methane Btu
(%) Content

97.01 . : . . . 994

97.11 . : . . . 989

96.58 . : . . . 987

96.62 . : . . . 986

95.67 . : . . 998

95.24 . : . . 999

97.01 . : . . . 998

96.59 . : . . . 995

96.48 . 993




Core Hole Testing

Geophysical logs: gamma ray, caliper, density,
neutron, induction, temperature

Canister coal cores and desorb methane to
determine current gas content

Determine methane and carbon dioxide adsorption
Isotherms

Determine permeability of coal cores if competent
samples obtained

Conduct petrographic analyses of core samples

Conduct injection-falloff testing of at least two coal
seams for permeability and seam pressure



Measurement, Monitoring and Verification

<+ Periodic measurement of soil CO, levels near the
Injection well before, during and after injection
testing

< Periodic composition analyses of gas samples
from CBM wells adjacent to the injection well
before, during and after injection testing

<+ Continuous monitoring of casing pressures and
gas and water production rates at adjacent CBM
wells before, during and after injection testing

<+ Monitor core-hole pressure and gas composition
before, during and after injection testing
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Test Schedule

Site selection (Complete):
Soil Gas Monitoring:
Coring:

Pressure transient testing:
nstall injection equipment:
njection testing:

Site closure:

04/06 — 12/06
01/08 — 09/09
03/08 — 05/08
04/08 — 06/08
07/08 — 08/08
08/08 — 12/08
06/09 — 09/09
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